Abstract. The jump diffusion model is a very important model for studying the distribution of Return on Assets. Based on the jump-diffusion models, this paper uses gamma distribution, and selects a representative stock data of China's stock market as a research object, using the N-M method to perform maximum likelihood estimation of the parameters in the model. The result shows that the effect of the data of the simulated high kurtosis of the gamma jump-diffusion model is better than that of the low-kurtosis data.
Introduction
Normal distribution is the model that widely used in option pricing and financial asset return. However, when major news arrives in the market, asset prices may "jump", and it is not suitable to use geometric Brownian motion to describe the changes of Return on Assets. A great deal of studies has shown that there is a jump in the market share price, and the jump diffusion model describes the stock price change better than the geometric Brownian motion and the normal distribution. Nowadays, many scholars at home and abroad have studied the parameter estimation of the jump diffusion model. Liu Xiaoxuan, and Hu Suhua used the method M M − to estimate the parameters of the double exponential jump diffusion model. Ramezani adopted Powell's maximum likelihood method to estimate the parameters of the double exponential jump diffusion model and Kou etc. conducted an empirical evaluation of the logarithmic normal distribution and jump-diffusion model. Based on the above researches, this paper proposes to use the gamma jump-diffusion model to describe the change of financial asset price and adopts the data of 10 stocks in Chinese securities market to estimate the parameters of the new model and simulate the stock returns. In addition, it will also take advantage of Bayesian Information Criterion to conduct a comparative study of this model with Geometric Brownian Motion ( GBM ) and Logarithmic Jump Diffusion ( LJD ), and observe whether the simulation result is good or not.
The Establishment of Gamma Jump-Diffusion Model
Suppose ( ) S t denote the price of the stock at the moment t , the logarithm of the jump amplitude follows the gamma distribution ( , ) α β Γ and assume that the asset change process can be represented by the following stochastic differential equation 
Model Selection Criteria
The evaluation of the model is generally considered from two aspects: on the one hand, the fewer the number of parameters, the better; on the other hand, the larger the value of the logarithm likelihood function, the better.
In this paper, the model is selected using the Bayesian Information Criterion of Schwarz . Suppose the model of k is The logarithm likelihood function is:
In this paper, the Nelder Mead − optimal likelihood method is used to find the maximum value of the logarithm likelihood function.
Data Analysis
This paper mainly selects two stock indexes and eight stocks in China's securities market, and uses statistical software such as SAS to analyze the daily log-return of the stocks. Note: GBM refers to the geometric Brownian motion model; LJD refers to the logarithmic jump diffusion model It can be seen from Table 1 that the individual stocks have a characteristic of sharp peaks and fat tails; from the BIC values in Table 2 , the GJD model can simulate high Kurtosis data very well; as can be seen from Table 3 and Table 4 , compared with GJD model, the characteristics of the sharp peak and fat tail distribution of LJD are more obvious. That is to say, in the Chinese securities market, it is not appropriate to choose gamma distribution.
Conclusion
This paper makes a maximum likelihood estimation of the parameters of three models describing the changes in the price of assets (stocks). After a comparative study, it is found out that the gamma jump model does not fit well with the stock price process of the Chinese stock market. the double exponential jump-diffusion is relatively more suitable for the Chinese stock market. This article still has some deficiencies, such as the inappropriate choice of distribution, which needs to be further explored.
